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Details of the Fö rster-type energy transfer analysis for the extended form of F8. Figure S1 . Schematic drawings of the DFT-D geometry-optimized structures of F2. Figure S2 . Steady-state absorption spectra of F2 in different organic solvents. Figure S3 . Solvent-dependent steady-state fluorescence excitation anisotropy of F1, F2 and F8 measured at different emission wavelengths. Figure S4 . Time-resolved fluorescence decay profiles of F1, F2 and F8 in different solvents. Table S1 . Fitted decay parameters of fluorescence decay profiles of F1, F2 and F8 in different solvents including emission wavelength dependence. Table S2 . Center-to-center distances and azimuth angles (α) between neighboring PBI units in the unfolded and folded structure of F8 obtained by AMBER force-field structure optimization.
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Syntheses of compounds and characterization.
The details of the synthesis and purification of F1, F2, F8 and M are described elsewhere. [S1-S2] For OPE backbone reference compound B, all solvents and reagents were purchased from commercial sources and used as received without further purification. Diisopropylamine (99%) was degassed by sparging argon gas for 30 min prior to application. 4,5-Di-n-hexyl-1,2-ethynylbenzene was synthesized according to the literature procedure. [S3] Column chromatography was performed using silica gel Si60 (0.035-0.070 mm). Recycling-gel permeations chromatography (GPC) was performed on a and was determined as the average value for five different excitation wavelengths using pyrene as reference compound (Φfl (cyclohexane) = 0.32). [S4] Computational methods. In order to gain insight into the spatial alignments of the unit PBI chromophores in the folded and extended conformations of F8, we performed geometry optimizations with a dispersion-corrected DFT-D approach (B97D) [S5] and cost-efficient STO-3G [S6] basis sets in Gaussian 09 (Gaussian, Inc.) [S7] for the simplest subunit of F8, i.e. for the folded and unfolded conformations of F2. The starting structures for the DFT-D calculations were the energy-minimized structures obtained with the force fields MM3* in MacroModel 9.8 within Maestro 9.3 (Schrödinger, LLC) [S8] and OPLS-AA in Tinker 6.2 (Jay W. Ponder Lab). [S9] With these methods the folded and unfolded conformations of F2 could be realized, which satisfyingly mimic our systems in CHCl3 and THF/MCH, respectively. Nevertheless, in the case of F8, which owns a much larger structure than its model compound F2, DFT calculations become too expensive and time-consuming and we adopted the results [S2] obtained by applying AMBER force-field in HyperChem [S10] for both folded and unfolded structures of F8.
In our previous report on the reference compound F2 [S1] we state that the backbone appears to be significantly distorted out of plane in order to achieve the conformation with the lowest energy (ca. 4 kJ/mol lower in energy than the non-distorted form). Since the reorientation of the OPE moiety has no tremendous effect on the overall energy or the 3-dimensional arrangement of the dye systems, we assume that such reordering takes place more likely for small representatives of our system. On the other hand, for the larger F8 system, the scaffold is enlarged and thus more ponderous, so that such events are more unlikely and can be neglected in the discussion of our results. Therefore, we are convinced that the structural information deduced by force-field calculations is sufficient to represent the spatial arrangement of F8.
Supporting Information
Synthesis of 4,5-di-n-hexyl-1,2-(phenylethynylene)benzene (OPE backbone B).
In a 50 mL flask were placed 66.2 mg (225 µmol) 4,5-di-n-hexyl- 1, 132.8, 131.9, 128.9, 128.7, 123.9, 123.2, 92.7, 89.0, 32.9, 32.2, 31.3, 29.8, 23.0, 14. 
Details of the Fö rster-type energy transfer analysis for the extended form of F8.
The extended structure of F8, which maintains a sufficiently large distance between the PBI units (16.3 Å ), can be treated with the point-dipole approximation, and the EET rates can also be mechanistically estimated by the Förster-type incoherent energy hopping model [S11] (Equation (S1)):
(QD: quantum yield of the donor, κ 2 : orientation factor between the transition dipole moments of the donor and the acceptor, τD: fluorescence lifetime of the donor, r: donor-acceptor distance, εA: extinction coefficient of the acceptor at λ in M -1 cm -1 , NA: Avogadro's number, n: refractive index of the medium, FD(λ): fluorescence intensity) where the spectral overlap between the donor emission and the acceptor absorption J is defined in Equation (S2):
In our system, we assume that only the homotransfer between identical PBI monomer units occurs, i.e. a PBI monomer (M; see Figure S5 ) serves as both the donor and the acceptor. Individual parameters used for the calculation of kEET are as follows: QD = 0.89 τD = 3.9 ns (see Figure S5 for the fluorescence decay profile) r = 16.3 Å (the averaged center-to-center distances between adjacent PBI units; see Table S2 for individual parameters) n = 1.446 (refractive index of CHCl3 at 20 °C) J = 2.26×10 15 M -1 cm -1 nm 4 κ 2 = 1.96
The orientation factor κ 2 was calculated according to Equation ( Table S1 . Fitted decay parameters of emission wavelength dependent fluorescence decay profiles of F1, F2 and F8 in different solvents.
[a] Monitored emission wavelength. [b] F1 did not show any wavelength dependence and therefore only the results at 540 nm are presented here. [c] The values in the parentheses represent the normalized preexponential factors. [d] Table S2 . Center-to-center distances and azimuth angles (α) between neighboring PBI units in the unfolded and folded structure of F8, respectively, obtained by AMBER force-field optimization. The numbering of the eight PBI units is illustrated below. 
